The selection process of proposals is a crucial component of scientific progress and innova-4 tions. Limited resources must be allocated in the most effective way to maximise advance-5 ments and the production of new knowledge, especially as it is becoming increasingly clear 6 that technological and scientific innovation and creativity is an instrument of economic pol-7 icy and social development. The traditional approach based on merit evaluation by experts 8 has been the preferred method, but there is an issue regarding to what extent such a method 9 can also be an instrument of effective policy. This paper discuss some of the basic processes 10
of a research program to yield an optimal level of selection for the proposal that would take 23 into account these uncertainties.
24
A naive approach would simply use only the very top projects, but this choice would 25 result in a reduced diversification of approaches and methods, thereby increasing the risk.
26
On the other hand, accepting all projects will guarantee the maximum innovation, but it 27 will be wasteful of resources and morally unacceptable because there will be no incentive to 28 produce, sound, well-based proposals. 
The model

36
The various functions and distributions in this paper will be described in terms of the 37 evaluation value, x, that is the score obtained via an ex-ante evaluation by a certain proposal, 38 project or other forms of scientific documents as a result of a solicitation or a call for tender.
39
The detailed evaluation procedure is not important here, but only that whatever score 40 is used it must be a monotonic function of the implicit "value" of the proposal. This is not 41 such a strong restriction since any indicator of value should realise a consistent ranking of 42 proposals.
43
The density of proposals as a function of the score will be denoted by p(x) so that the 44 number of proposal up to a certain score λ will be given by
normalized by the total number of proposals,
The distribution of projects with respect the score is very asymmetric. The estimated 46 probability density obtained from real evaluation exercises (Fig.1) show that evaluations tend to cluster at a larger value than the average grade, with very small tails at high and low indeed so bad to deserve the minimum score, as a result the distribution has a internal peaks.
51
We can also describe the innovation content of a project with an innovation density v(x) , meaning that v(x) is the innovation content of a proposal with score x. The total innovation of the proposals up a certain score is then given by the integral
where a normalisation has been introduced so that the maximum value of innovation achiev-52 able with this particular set of proposals is one.
53
The innovation content is an abstract quantity that indicate the amount of new results, advancements or in general new science attained by the project. It is difficult to model such function, but it seems that in order to have the evaluation process make any sense at all it must be a growing function of the score x, possibly a very nonlinear function as we expect that the best project will have a considerably larger potential than the rest. In this case we can choose a simple behaviour:
the scale α will give us the strength of increase with the increasing score. Fig.1 shows an 54 example of such a density for α = 10.
55
The shape of the project density function suggests that we can model it with a simple function
where x 0 is the score at the peak of the distribution and σ is the width of the distribution. 
The optimal choice
59
A typical procedure would proceed to accept proposals starting from the maximum score working down the list toward lower values, usually until funds are exhausted. The issue we would like to investigate is if there is a way to determine a theoretical optimal choice (in some sense) to choose the funding threshold , λ, such that proposals scoring higher than that will be retained and the others declined. We can define the problem as follows: we need to find the cut λ that gives the maximum total innovation I(λ) with the minimum number of proposals. The total innovation for the proposal retained above the cut λ is therefore given
and the number of retained proposal is
we would like to get the maximum innovation with the minimum of proposals, so the desired 60 threshold λ is such that max(J 1 ) and min(N R ). We can observe however that the minimum 61 of retained proposal is equivalent to maximising the number of declined proposals, so we can 62 use the total number of declined proposals
and since J 1 and J 2 are positive, we can look for the maximum of a cost function J 
Sensitivity Tests
72
Different behaviour of the innovation functions will fix the maximum innovation obtain-73 able from a given set of proposals, because the innovation is basically the overlap integral 74 between the projects distribution and the innovation curve. Fig.4 shows the innovation for 75 various values of the scale factor. As the innovation gets more concentrated towards the 76 higher values of the score fewer and fewer project will contribute to the total innovation.
77
Conversely, assuming a weaker dependence of the innovation on the score requires more 78 projects to contribute to the totale innovation.
79
By there same token, Fig.5 shows what happened for various project density functions.
If the project density distribution is peaked at low values there will be a limited overlap and 81 a small total innovation is generated, whereas a distribution peaked toward high values will 82 result in a large total innovation. resembles a lottery system and though it is right to have an award system in place to rec-120 ognize exceptional achievements, it is doubtful it can be an effective instrument of policy.
121
Nobel prizes can come after the research is done, but they are not the way to stimulate and 122 encourage new research. Table 1 . Optimal thresholds, project retained and normalised total innovation achieved by retained projects for various values of the position of the center of the project density function. The innovation scale used here has α = 10. A distribution shifted very much toward low values indicates a set of proposal projects of low innovation potential therefore only a small fraction are worth retaining to achieve the nest result. In this case the total (unnormalized) innovation value is much less. 
